Appendix D: Data Evaluation Flowcharts Reproduced from RFLMA and the
RFSOG
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D.1 Points of Compliance

ROCKY FLATS LEGACY MANAGEMENT AGREEMENT

Flow data and analytical results from
continuous flow-paced composite
sampling at POCs

Reportable Condition

Is the appropriate
compliance value'
greater than the
applicable Table 1
standard?

Yes .| Within 15 days of receiving validated
7| data:

. DOE informs the agencies and

public*

Within 30 days of receiving validated data:

*  DOE submits a plan and schedule to
the regulators for an evaluation to
address the occurrence

Consultative process:
During periodic
reviews, is it
determined that POC
monitoring can be
discontinued?

Consultative process:
Are mitigating actions
necessary?

Discontinue POC monitoring

v
Modify/continue | _ lmlglen;l_ent
POC monitoring = mitigating

actions

Notes: see Fig. 1 and Tables 1 and 2 for locations, standards, and sampling criteria.

! Appropriate Compliance Values by locations and analytes (see Table 2 for reference)
*  AllIndiana Street POCs:
o plutonium, americium, uranium — 30-day average?
*  All Terminal Pond POCs:
o plutonium, americium, uranium — 12-month rolling average®
+«  Walnut Creek at Indiana Street POCs:
o nitrate — 85™ percentile of 30-day averages® for previous calendar year
. Walnut Creek Terminal Pond POCs:
o nitrate — 12-month rolling a\.rerage2

¥ The 30-day average for a particular day is calculated as a volume-weighted average of a “window” of time containing the previous 30
days with measurable flow. Each day has its own discharge volume (measured with a flow meter) and activity/concentration (from the
isample carboy in place at the end of that day). Therefore, there are 365 30-day moving averages for a location that flows all year. At
locations that have intermittent flows, 30-day averages are reported as averages of the previous 30 days of greater than zero flow. For
days where no analytical result is available, either due to failed laboratory analysis or non-sufficient quantity (NSQ) for analysis, no 30-day
average is reported.

® The 12-month rolling average for the last day of a particular month is calculated as a volume-weighted average of a “window” of time
containing the previous 12 months. Each 12-month “window” includes daily discharge volumes (measured with a flow meter) and daily
activities/concentrations (from the sample carboy in place at the end of that day). Therefore, there are twelve 12-month rolling averages for;
ia given calendar year. Days with no flow or no analytical result, either due to failed laboratory analysis or NSQ for analysis, are not
ncluded in the average. When no flow has occurred in the previous 12 months, no 12-month rolling average is reported.

* Agencies: EPA, CDPHE, and USFWS

Public: Cities of Broomfield, Nerthglenn, Thornton, and Westminster; Rocky Flats Stewardship Council (RFSC)

Figure 5. Points of Compliance
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D.2 Points of Evaluation

ROCKY FLATS LEGACY MANAGEMENT AGREEMENT

Flow data and analytical results from
continuous flow-paced composite
sampling at POEs

Is the appropriate
compliance value'
greater than the
applicable Table 1
standard?

Reportable Condition

Within 15 days of receiving validated data:
+ DOE informs the agencies and

public*

Within 30 days of receiving validated data:

¢ DOE submits a plan and schedule to
the regulators for an evaluation to
address the occurrence

Consultative process:
During periodic
reviews, is it
determined that POE
monitoring can be
discontinued?

Consultative process:
Are mitigating actions
necessary?

Discontinue POE monitoring

v

Modify/continue  § | m_;; Ien:e nt

POE monitoring ™ mitigating
actions

Notes: see Fig. 1 and Tables 1 and 2 for locations, standards, and sampling criteria.

' Appropriate Compliance Values by analytes (see Table 2 for reference)
. plutonium, americium, uranium — 12-month rolling average®
. dissolved Cd and Ag, total Be and Cr — 85" percentile of 30-day averages® for previous calendar year

? The 30-day average for a particular day is calculated as a volume-weighted average of a “window” of time containing the previous 30-
days with measurable flow. Each day has its own discharge volume (measured with a flow meter) and activity/concentration (from the
sample carboy in place at the end of that day). Therefore, there are 365 30 day moving averages for a location that flows all year. At
ocations that have intermittent flows, 30-day averages are reported as averages of the previous 30 days of greater than zero flow. For
days where no analytical result is available, either due to failed laboratory analysis or NSQ for analysis, no 30-day average is reported.

The 12-month rolling average for the last day of a particular month is calculated as a volume-weighted average of a “window” of time
containing the previous 12 months. Each 12-month “window” includes daily discharge volumes (measured with a flow meter) and daily
activities/concentrations (from the sample carboy in place at the end of that day). Therefore, there are twelve 12-month rolling averages for;
a given calendar year. Days with no flow or no analytical result, either due to failed laboratory analysis or NSQ for analysis, are not
ncluded in the average. When no flow has occurred in the previous 12 months, no 12-month rolling average is reported.

¥ Agencies: EPA, CDPHE, and USFWS
Public: Cities of Broomfield, Northglenn, Thomton, and Westminster; Rocky Flats Stewardship Council (RFSC)

Figure 6. Points of Evaluation
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D.3 Area of Concern Wells, Boundary Wells, and SW018

ROCKY FLATS LEGACY MANAGEMENT AGREEMENT

Analytical results from
routine monitoring of a
AQC/Boundary well or
SwWo18

Do the two most
recent results

validated data:

Are the

Reportable Condition

Within 15 days of receiving

+ DOE informs the agencies

or the uranium
threshold?

¢ DOE submits a plan
and schedule to the

z’;c;idag:]: results
- from Within 30 days of receivi
tandard in Table 1 ithin ays of receiving
S e Uranum Sw018? validated data:

regulators for an evaluation
to address the occurrence

»

Is monitoring
still required
at upgradient
wells?

Consultative
process:
Are mitigating

actions necessary?

Yes

Implement mitigating

actions
Consultative process: No A4
Can AOC/Boundary Modify/continue
well/SW018 Y ¥ > mo¥1itoring
monitoring be

discontinued?

Discontinue
monitoring

Notes: see Fig. 1 and Tables 1 and 2 for locations, standards, and sampling criteria.
. AOC wells and location SWO018 are sampled twice each year, see Table 2.

operational monitoring.

analyses performed in the late 1990s through mid-2000s), rather than the standard in Table 1.

. Boundary wells are sampled once each year, see Table 2. These wells are not part of the remedy, but are a component of

. Decisions related to uranium in ground water are based upon a 16 ug/L threshold for Boundary wells (basis: the 11 pCi/lL
standard) and a 120 ug/L threshold for AOC wells (basis: a grand mean of results from Site-wide high-resolution uranium

Figure 7. Area of Concern Wells, Boundary Wells, and SW018

February 2007
Attachment 2, Page 31

Page D4



D.4 Sentinel Wells

ROCKY FLATS LEGACY MANAGEMENT AGREEMENT

Analytical results from
routine monitoring of a
Sentinel well

Do analyte
concentrations meet
either Sentinel well
criterion?

Review data from upgradient
wells, document in periodic reports
and continue monitoring

Is monitoring =

required at On_tlnL_.le

upgradient wells? monitoring
A

Do all analytes in a
suite meet both
Sentinel well criteria?

No

Consultative process:
Modify or discontinue
monitoring

Notes: see Fig. 1 and Tables 1 and 2 for locations, standards, and sampling criteria.
+  Sentinel wells are sampled twice each year; see Table 2.
. Decisions related to uranium are based upon a 120 ug/L threshold for AOC wells (basis: a grand mean of results from
Site-wide high-resolution uranium analyses performed in the late 1990s through mid-2000s), rather than the standard in
Table 1.

Sentinel Well Criteria
1. The 85" percentile concentration of an analyte is less than or equal to the corresponding concentration in Table 1 or, for
uranium, the 85" percentile concentration does not exceed 2x120 ug/L or the highest calendar year 2005 concentration,
whichever is higher.
2. Analyte concentrations exhibit an indeterminate or statistically-significant decreasing trend at the 95% confidence level.

Figure 8. Sentinel Wells
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D.5 Evaluation Wells

ROCKY FLATS LEGACY MANAGEMENT AGREEMENT

Analytical results from
routine monitoring of
an Evaluation well

Do analyte
concentrations exceed
100X corresponding
Table 1 concentrations?

Yes " :
Continue monitoring

A

Do concentrations
meet either
Evaluation well
criterion?

No

Consultative process:
Modify or discontinue
monitoring

Notes: see Fig. 1 and Tables 1 and 2 for locations, standards, and sampling criteria.
»  Evaluation wells are listed in Table 2.

Evaluation Well Criteria:
1. The 85" percentile concentration of an analyte is less than or equal to the corresponding concentration in
Table 1, or, for uranium, 240 ug/L or highest pre-CY05 concentration, whichever is higher.
2. Analyte concentrations exhibit an indeterminate or statistically-significant decreasing trend at the 95%
confidence level.

Figure 9. Evaluation Wells
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D.6 RCRA Wells

ROCKY FLATS LEGACY MANAGEMENT AGREEMENT

Analytical results from routine
monitoring of RCRA wells

Are results from a
downgradient well at
the Original Landfill?

Perform evaluation prescribed for
Sentinel wells (see Figure 8)

Are concentrations in
downgradient wells
significantly > those in
upgradient wells?

Are results from a No
well at the Present

Landfill?

A4

: ' Consultativ :
Do concentrations in

downgradient wells
show a statistically-
significant increasing
trend?

+  Determine appropriate response

+  Modify or discontinue RCRA monitoring

Using data from the previous
two periodic reviews: Are 85"
percentile concentrations in
each downgradient well <
corresponding Table 1
concentrations, and on an
indeterminate or decreasing
trend at the 95% confidence
level?

Yes

No > Continue monitoring

| Notes: see Fig. 1 and Tables 1 and 2 for locations, standards, and sampling criteria. i
| RCRA wells are sampled quarterly; see Table 2.

Figure 10. RCRA Wells
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D.7 Groundwater Treatment Systems

ROCKY FLATS LEGACY MANAGEMENT AGREEMENT

Analytical results from
routine sampling at ground
water treatment systems'

Consultative
process:
Initiate applicable
system closure?

Yes

Compile analytical results
and determine location- EEPTS
specific summary —— MSPTS
statistics® during SPPTS
evaluation period®

At influent® locations
is summary statistic?
below the applicable
Table 1 standard?

Consultative

process: v
C:Ign?:;l;nehgles Continue/modify Close
disbontinugedo operation and system
: monitoring

At effluent” or
performance®
locations, is
summary statistic®

Discontinue
. GWIS
monitoring

Notes:"see Fig. 1 and Tables 1 and 2 for above the
Jocations, standards, and sampling criteria. applicable Table 1 MSPTS
standard? SPPTS

# Summary statistics:

s  PLF influent: 85" percentile

*  PLF performance: individual results
«  ETPTS, MSPTS, and SPPTS: 85"

percentile
® Evaluation periods: At PLFSYSEFF,
+  PLFinfluent: period including a conduct monthly
minimum of 16 data points and sampling for 3
starting on 12/28/2005 consecutive
«  PLF performance: quarterly months’
* ETPTS, MSPTS, and SPPTS: period!

including a minimum of 8 data points
and starting on 1/1/2000

* Influent locations:

*  PLF: PLFSEEPINF,
GWISINFNORTH, GWISINFSOUTH

« ETPTS: ET INFLUENT

. MSPTS: R1-0

* SPPTS:SPIN

At PLFSYSEFF,
do exceedances
continue?

Consultative

B locations:
Eim:ant pLF;OI;‘E#SYSEFF F'LF%%TI%I%FF’ 5 p;(rjoce‘e_.s; Yes
«  ETPTS: ET EFFLUENT hould ac mns‘?tge
*«  MSPTS: R2-E implemented?

SPPTS: SPPMMO1

® Performance locations:

«  PLF: PLFSYSEFF, PLFPONDEFF v
«  ETPTS: POM2 r
* MSPTS: GS10 ontin
+  SPPTS: GS13 | modty e '";‘:I?:;:“t
s i} monitoring
Only for analytes above standards !

® Evaluate pond operations

Figure 11. Groundwater Treatment Systems
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D.8 Original Landfill Surface Water

ROCKY FLATS LEGACY MANAGEMENT AGREEMENT

Analytical results from quarterly
surface water monitoring at the
upgradient (GS05) and downgradient
(GS59) locations

Are GS59 mean
concentrations’ above N Has ground water Yes
the applicable Table 1 o monitoring been
standards AND greater discontinued at the

than GS05 mean Original Landfill?

concentrations?

No
Yes
Conduct monthly
ling for th
czﬁsn;%:jﬁeo:m;fhz? Consultative process:
Should Original Yes
Landfill surface-water
monitoring be
discontinued?
Do exceedances No i
continue? » No "
Discontinue
monitoring
Y
Consultatn.ve Cortiia
process: L modify
Should actions -
be implemented? No monitoring
A

Implement
actions

Notes: see Fig. 1 and Tables 1 and 2 for locations, standards, and
sampling criteria.

' Mean concentration is the arithmetic average of individual results
for the quarter

? Monthly sampling only for analytes above Table 1 standards

Figure 12. Original Landfill Surface Water
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D.9 Pre-discharge Pond Sampling

ROCKY FLATS LEGACY MANAGEMENT AGREEMENT

Conditions at terminal Pond A-4,
B-5, or C-2 warrant routine non-
emergency discharge

Notify agencies and public of intent to discharge terminal pond’

v

Sample pond

Do pre-discharge sample results
suggest exceedance(s) of
applicable Table 1 standards at
a downstream POC?

Consultative process: A 4
Determine appropriate pond
management actions

Notify agencies and public of
discharge schedule'

Has POC
monitoring been
discontinued?

Y
Continue Discontinue
pre-discharge pre-discharge
Notes: see Fig. 1 and Tables 1 and 2 for monitoring il bl

locations, standards, and sampling criteria.

! Notification recipients:

+ CDPHE
EPA
USFWS
City of Broomfield
City of Northglenn
City of Thomton
City of Westminster

s e e 8

Pre-discharge monitoring is not part of the
remedy, but is a component of operational
monitoring.

Figure 13. Pre-discharge Pond Sampling

February 2007
Attachment 2, Page 37

Page D-10



D.10 Investigative Monitoring

No

Continuous flow-paced composite
sampling at locations upstream of
POEs and/or POCs

Investigative monitoring data from
an appropriate upstream location
may be used to evaluate the
reportable POC or POE values,
subject to the consultative process

Are reportable
water-quality values
being observed at

POEs and/or

Has water quality
continually been below
reporting levels at a
specific POE or POC
for 1 full year?

Has water quality
continually been below
reporting levels at a
specific POE or POC for 5
consecutive years?

(A ) )

/Sample collection from the appropriate

nalysis of the collected sample(s) from
the appropriate tributary upstream tributary upstream location(s) will be
location(s) will be suspended; samples terminated; the ability to resume
will continue to be collected and held for upstream sampling at these locations, or
a period of 6 months for potential any other appropriate location, will be
analysis should reportable water quality maintained should subsequent
values subsequently be observed at a reportable water-quality values be
POE or POC (subject to the consultative observed at a POE or POC (subject to
process). the consultative process).

- / o /

Figure 6-15. Investigative Monitoring Flowchart (from the RFSOG)
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